






































hJournal of Cardiology Cases 9 (2014) 200–202
Contents lists available at www.sciencedirect.com
Journal  of  Cardiology  Cases
j ourna l h omepa ge: www.elsev ier .com/ locate / j ccase
ase  Report
iagnosis  of  asymptomatic  aortic  dissection  during  pregnancy  using
ontrast  echocardiography
lsayed  Abo-Salem  (MD) ∗, Angel  López-Candales  (MD)
ardiovascular Division, University of Cincinnati College of Medicine, Cincinnati, OH, USA
 r  t  i  c  l e  i  n  f  o
rticle history:
eceived 8 October 2013
eceived  in revised form
a  b  s  t  r  a  c  t
Spontaneous  aortic  dissection  in  pregnancy  is rare  and  life-threatening  for both  the mother  and  the fetus.
It  is commonly  associated  with  connective  tissue  disorders  or aortic  valvular  abnormalities.  We  describe
a  case  of  a hypertensive  pregnant  woman  in  whom  a dilated  ascending  aorta  was  identiﬁed  in a  routine7 December 2013




transthoracic  echocardiogram.  Careful  interrogation  of  the ascending  aorta,  with  the  use  of intravenous
contrast,  revealed  the  presence  of a type  A aortic  dissection  ﬂap.  The  particulars  of  the case  are  presented
and  the  literature  regarding  acute  aortic  dissection  in  pregnancy  is  reviewed.
<Learning objective:  Challenges  in  diagnosis  of  aortic  dissection  in  pregnancy.>
©  2014  Japanese  College  of  Cardiology.  Published  by Elsevier  Ltd.  All  rights  reserved.regnancy
ase report
A 39-year-old African-American female was admitted to the
ospital for hypertensive urgency in pregnancy. She was  in
er 35th week of gestation, but had no previous prenatal care.
ne week earlier she experienced an epigastric discomfort that
esolved with proton pump inhibitor, and had been asymptomatic
fterward. In addition to hypertension she also had chronic kidney
isease, morbid obesity, and a remote history of syphilis for
hich she did not complete antibiotic therapy. She had previously
ompleted three pregnancies and had one abortion. Blood pressure
as 218/119 mmHg  and the uterine fundus was palpable above
mbilicus. Electrocardiography showed non-speciﬁc ST T wave
hanges in leads I, aVL, V5, and V6. Serum creatinine was 1.5 mg/dl
nd Treponema pallidum particle agglutination assay was positive.
etal ultrasonography showed a viable infant with appropriate
estational age.
A  transthoracic echocardiogram (TTE) showed dilatation of
he aortic root and ascending aorta, severe aortic regurgitation,
nd moderate concentric left ventricular hypertrophy. Further
nterrogation of the dilated portion of the ascending aorta demon-
trated the presence of an echodense linear structure with no
ntrinsic motion (Fig. 1A). Addition of color ﬂow Doppler was not
elpful in trying to identify this structure. However, intravenous
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ttp://dx.doi.org/10.1016/j.jccase.2014.01.007injection of ultrasound contrast, Perﬂutren Lipid Microsphere
(Activated Deﬁnity, Lantheus Medical Imaging, Inc., North Bil-
lerica, MA,  USA), demonstrated preferential ﬁlling of the infused
microbubbles into one section of the aorta with eventual appear-
ance into the second section suggestive of an ascending aortic
dissection ﬂap with a true and a false lumen as seen in Fig. 1B and
Video 1. An emergent chest computed tomography angiography
(CTA) scan was  performed to conﬁrm the ﬁnding and to assess the
extension, which was  found to be limited to the ascending aorta as
seen in Fig. 2. Blood pressure was controlled with the use of both
esmolol and sodium nitroprusside and emergent delivery of the
infant was  performed without complications. Unfortunately, the
patient refused aortic surgery and was discharged 2 weeks later
and did not show up for clinic appointments or hospital visits up
to 1 year after discharge.
Supplementary material related to this article can be found,
in the online version, at http://dx.doi.org/10.1016/j.jccase.
2014.01.007.
Discussion
Acute aortic dissection in pregnancy is a rare, life-threatening
condition most often associated with Marfan syndrome, bicuspid
aortic valve, or trauma [1]. Acute type A aortic dissection accounts
for 14% of maternal deaths, particularly during the third trimester,
and mortality increases to 80% at 2 weeks post-presentation [2].
Not only during this time is the aorta exposed to maximal hemo-
dynamic stress, but also it has been suggested that alterations in the
architecture and matrix composition of the aorta as a result of the
vier Ltd. All rights reserved.

















tig. 1. (A) Transthoracic echocardiogram (TTE) modiﬁed apical view showing a di
nd  false lumen of type A aortic dissection. LV, left ventricle.
ffect of hormonal factors predispose pregnant patients to aortic
ilatation with a propensity for dissection.
Even though TTE is a readily available noninvasive imaging tool,
t has been historically considered inadequate for the diagnosis of
cute type A aortic dissection, particularly because of suboptimal
maging. However, recent advances in ultrasound technology have
reatly improved the diagnostic value of TTE [3]. In a recent study,
TE was shown to have both sensitivity value and speciﬁcity value
f 87% and 91%, respectively, for the diagnosis of type A aortic dis-
ection [3]. Furthermore, the use of contrast enhancement has been
hown to substantially improve both the sensitivity and speciﬁcity
f TTE compared to those seen by transesophageal echocardiogra-
hy (TEE) with regard to the ascending aorta (93.3% vs. 95.6% and
7.6% vs. 96.4%, respectively) [4]. The sensitivity and speciﬁcity of
ig. 2. Chest computed tomographic image showing the presence of the aortic dissec
ransthoracic echocardiography. RV, right ventricle; LA, left atrium.ortic root with possible intimal ﬂap (arrow). (B) TTE contrast study showing true
abdominal ultrasonography for descending aortic dissection can
also be increased with contrast injection. Animal studies did not
reveal harm at high doses with Perﬂutren Lipid Microsphere, but
there are no available human studies. It is a pregnancy category B
drug; animal studies showed no harm, but there are no adequate
and well-controlled studies in humans. The risk beneﬁt ratio would
be in favor of using contrast in the diagnosis of a fatal medical
emergency such as aortic dissection. TTE is commonly performed
as initial imaging modality in patients with chest pain during preg-
nancy, and use of the contrast agent can be an effective and readily
available method for the diagnosis of aortic dissection particularly
among patients with low to intermediate probability of the disease.
Obviously, one recognized limitation of TTE would be the inabil-
ity to determine the extension of the aortic dissection. Either TEE
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r CTA can overcome this limitation. Magnetic resonance imag-
ng is an acceptable alternative imaging modality of the aorta in
on-acute settings. Chest X-ray is not widely used for chest pain
valuation in pregnant women. Although the fetal radiation dose
s low (<0.0001 mGy), a wide mediastinum is only seen in 37% of
ases with type A dissection [5,6].
Radiation exposure and the risk of contrast-induced nephropa-
hy are a major concern with CTA. The average radiation dose in
hest CTA is 5–12 mGy  for the mother, and 0.01–0.66 mGy  for the
etus that can increase to up to 20–37 mGy  with the involvement
f abdomen and pelvis [5,7]. The radiation exposure limit should
e less than 1 mGy  for the whole pregnancy, although fetal risk is
egligible until radiation dose is more than 10–50 mGy  [8]. The
ajority of fetal exposure results from scattering from internal
rgans, and so the abdominal lead shielding, although commonly
sed, can reduce fetal radiation exposure by only 3% [6]. Avoid-
nce of a direct fetal exposure to the radiation beam is the primary
odality to decrease the radiation exposure with CTA. However,
his cannot be avoided when the aortic dissection extends into
he abdominal aorta. In these cases, a wider beam collimation, and
ower tube current and voltage can be selected to reduce the fetal
ose with the least possible effect on image quality [9]. CTA is an
ppropriate choice in cases with a high probability of acute dissec-
ion and need for immediate diagnostic tool. It was used in our case
hen the diagnosis of dissection was certain and the extension of
issection required further and immediate evaluation before sur-
ical and obstetric management. TEE, when immediately available,
s a reasonable alternative tool for patients with intermediate or
igh probability of aortic dissection during pregnancy. However,
EE cannot assess the extension into the abdominal aorta or the
nvolvement of its branches.
Survivors of acute aortic dissection should be evaluated for
nderlying connective tissue disease, bicuspid aortic valve, or
ypertensive emergency. Our case is unique as the patient had no
vidence of connective tissue disorder or bicuspid valve. However,
ong-term hypertension, obesity, and previous exposure to syphilis
ombined with the abnormal hemodynamic stress of pregnancy
ere likely responsible for aortic aneurysmal dilatation and dis-
ection. Aortic regurgitation was secondary to aortic aneurysm,
s the dissection started above the aortic valve level. However,
ortic valve replacement would be recommended with severe
[
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incompetence, regardless of the underlying etiology, in the set-
ting of aortic root surgery. The clinical presentation was atypical
and a high level of suspicion is recommended when dealing with
hypertensive crisis in pregnant women.
Conclusion
Contrast echocardiography can provide rapid and accurate diag-
nosis of type A aortic dissection particularly among pregnant
women with atypical clinical presentation. It reduces the risk of
radiation exposure and limits the use of CTA or TEE to cases with a
high probability of dissection to conﬁrm the diagnosis of dissection
and assess the extension of the disease.
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